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Objectives
The main purpose of this research was to charac-
terize and improve understanding of the dewater-
ing properties of kaolinite using polymer modifi-
cation in gravitational and centrifugal fields. The
specific objectives were as follows:
•To couple High-Resolution X-ray
Micro-Tomography (HRXMT) measurements
with image processing procedures and the
Lattice Boltzmann Method (LBM)
•To identify operating conditions for improved
consolidation of flocculated kaolinite including
centrifugation
Introduction
Kaolinite (as shown below) is a major clay mineral
found in oil sand tailings and organic polymers as
well as centrifuge have been used to enhance the
dewatering rate and sediment compaction.
Figure: SEM scan and the structure of kaolinite
Mathematical Section
Darcy’s Law:
Q = KAh1 − h2
L
(1)




κ = K µ
ρg
(3)
The LBmethod simulates the Darcy process and cal-
culate the average flow velocity and porosity. The







The following materials were required to complete
the research:
•Acid washed kaolinite powder (Fisher K2-500)
•SNF A-3338 polyacrylamide (PAM)
Methods
After the polymer solution is mixed with the kaoli-
nite suspension and processed in a gravitational or
centrifugal field, methods introduced by Videla et
al. [2] were used to process 3D data and estimate
permeability.
Figure: Coupling Micro-CT with LBM
Results
Centrifugal
Figure: G-Factors: (a) 172 G, (b) 688 G, (c) 1547 G
Figure: LBM-simulated velocity distribution
Table: Estimated permeability (cm2)
G-Factor (g) 172 688 1547
Permeability (cm2) 7.26E-07 5.40E-07 5.33E-07
Gravitational
Figure: 2D slice and 3D flow velocity distribution at polymer
dosage 500 g/t
Figure: Eﬀect of Polymer Dosage (PD) at pH = 6
Conclusion
Fundamental understanding of flocculated kaolin-
ite sediment at the pore scale level is important
for developing sustainable tailings management for
many mineral processing operations including phos-
phate tailings in Florida and oil sand mature fine
tailings in Alberta, Canada. Polymer floccula-
tion and centrifugation can improve kaolinite
sedimentation and consolidation.
Additional Information
Due to limitation of the voxel resolution used in this
thesis, channels sizes that are less than 1 voxel can-
not be counted which could be the main reason why
permeability of flocculated kaolinite sediments mea-
sured almost the same with both no polymer addi-
tion and high suspension pH conditions.
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